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TO ALL WHOM IT MAY CONCERN: 

Be it known that we, Elvin C. Price, having a post office address and residence address 
at 1570 Ewing Chapel Road, Dacula, Georgia 30019, a citizen of the USA; Preston B. Dasher, 
having a post office address and a residence address at 1204 Bailing Road, Lawrenceville, 
Georgia 30043, a citizen of USA; and Warren G. Oxley, having a post office address and 
residence address of 1 1 10 Summer Chase Drive, Auburn, Georgia 3001 1, a citizen of USA have 
invented new and useful improvements in an 

PRESSER FOOT CONTROL SYSTEM 

for which the following is a specification. 
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PRESSER FOOT CONTROL SYSTEM 

Cross Reference to Related Applications 

The present application claims priority to United States Provisional Application Serial 
10 No. 60/460,454, filed April 3, 2003. 

Field of the Invention 

The present invention generally relates to systems for sewing textile materials or work 
pieces, and in particular, to a control system for controlling the engagement of the presser foot of 
1 5 a sewing station when sewing thicker, heavier gauge materials. 

Background of the Invention 

Top feed systems that include a top feed dog and/or a feed belt for feeding work pieces 
through a sewing station are known. In such systems, the fabric material will be engaged 

20 between the top feed dog and a bottom feed dog, so as to pull the fabric material therebetween 
for feeding the fabric material through the sewing station. Such top feed systems generally are 
used for feeding heavier gauged fabric materials by compressing the fabric material against the 
bottom feed dogs and pulling the material forward in a walking motion as the material is sewn. 
However, with especially thick, heavy gauge fabric materials such as foamed pads and/or border 

25 materials for mattresses, the thickness of such textile materials can create a problem during 
sewing when the presser foot of the sewing station must apply added pressure to compress the 
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fabric material to an amount sufficient to enable the needle to penetrate far enough so that the 
stroke of the loopers engages the threads of the sewing needle. Without such compression, the 
needle will not penetrate fully through the fabric and thus the threads being sewn by the needle 
accordingly will not be engaged by the loopers, resulting in an improperly sewn work piece that 
5 must be discarded or resewn. The problem with applying such added pressure to the presser foot 
is, however, that the resulting tighter engagement of the presser fpot with the material work piece 
tends to create friction or drag that can hinder the movement of the material and resist the 
clamping engagement between the top and bottom feed dogs. As a result, as the top feed dog 
engages and bears against the fabric, instead of moving the fabric under the presser foot, the top 

10 feed dog can tend to pick or tear the fabric material as it moves thereover, resulting in an 
unacceptable work piece. 

In an effort to address this problem, prior art devices have included systems that apply 
pressure to the presser foot, such as through springs or cylinders, during the penetration of the 
needle and engagement of the loopers therewith. Thereafter, as the needle stroke or cycle is 

15 completed and the needle is raised, a mechanical linkage tied to the feed dogs causes the presser 
foot to be raised as the top feed dog is lowered into engagement with the material in its stepping 
or walking motion. As the feed dogs complete the pulling cycle and the top feed dog begins to 
be raised, the mechanical linkage thereafter allows the presser foot to be lowered back down into 
compressive engagement with the upper surface of the fabric. A problem that exists with such a 

20 rigid, structured mechanical linkage is that it tends to significantly limit the speed of operation of 
the sewing machine, thus limiting the production rates of such sewing systems. In addition, these 
mechanical linkages are hard to lubricate because they cannot be sealed and thus typically are 
subject to significant friction and vibration. Further, the lubrication of such systems must be 
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limited to avoid soiling or contaminating the fabrics being sewn with excess oil or other applied 
lubricants. 

Accordingly, it can be seen that a need exists for a system that controls the application of 
pressure to a presser foot during the sewing of thicker or heavier gauge fabrics that enables 
5 greater production rates and speeds and addresses the foregoing related and unrelated problems 
in the art. 

Summary of the Invention 

Briefly described, the present invention generally relates to a presser foot control system 
for controlling the application of additional pressure or compressive force to the presser foot of a 

10 sewing station to compress thicker or heavier gauge fabric materials being sewn. The additional 
pressure ensures that the needles of the sewing station will penetrate the fabric material a 
sufficient amount to enable the loopers of the sewing station to engage and pickup the needle 
threads during a sewing or flanging operation. 

The presser foot control system generally includes a pressure control assembly mounted 

15 adjacent a sewing area of the sewing station. The pressure control assembly generally includes 
an actuator such as a hydraulic or pneumatic cylinder, motor, spring set, or mechanically timed 
drive mechanism that will be actuated and de-actuated by a control system of the sewing station 
in timed relation to the reciprocation of sewing needles of the sewing station so as to periodically 
compress and release the fabric material being sewn. The actuator generally will be connected to 

20 a presser foot lift lever having a first or proximal end to which the presser foot is mounted, a 
second or distal end, and a pivot point intermediate the first and second ends. A compression 
spring or similar biasing member further can be mounted between the actuator and presser foot 
lift lever for applying a nominal compression force to the presser foot for maintaining contact 
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and slight compression of the fabric material being sewn during transfer or movement of the 
fabric material through the sewing area. 

The presser foot lift lever further is generally connected to a drive mechanism that 
typically includes an eccentric connected to the main drive shaft of the sewing station, which 
5 communicates the reciprocal motion of the needles to the presser foot lift lever of the presser foot 
control system. Thus, as the needles are reciprocated downwardly into the fabric material for 
sewing, the presser foot likewise is urged downwardly by the presser foot lift lever against the 
upper surface of the fabric material. At the same time, the actuator will be engaged by the 
control system of the sewing system so as to apply additional compression pressure or force to 

10 the presser foot as needed to further compress the fabric material to an amount sufficient to 
enable the loopers to catch and pull the threads from the sewing needles for completing a sewing 
operation. Thereafter, as the needles move upwardly along their return stroke, such movement is 
translated to the presser foot lift lever, which accordingly pivots the presser foot upwardly. At 
the same time, the actuator is deactivated to release the pressure therefrom, so as to reduce the 

15 compressive force being applied to the fabric material to an amount sufficient to enable the feed 
dogs, feed belt or other feeding mechanism of the sewing system to engage and incrementally 
advance the fabric material through the sewing area. 

Alternatively, the action of the presser foot lift lever can be further extenuated or 
additional compressive force can be applied, such as by the use of compression springs, to 

20 maintain the presser foot in a lowered, compressive position. The actuator then can be used to 
pull or lift the presser foot against this biasing or compressive force as needed to allow 
incremental transfer or movement of the fabric material. 
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Various objects, features and advantages of the present invention will become apparent to 
those skilled in the art upon reading the following detailed description, taken in conjunction with 
the accompanying drawings. 

5 Brief Description of the Drawings 

Fig. 1 is a perspective illustration of a sewing station incorporating the presser foot 
control system of the present invention. 

Fig. 2 is a rear perspective view of the sewing station and presser foot control system 
similar to Fig. 1. 

10 Fig. 3 A is a schematic illustration of the presser foot control system of the present 

invention linked to the main drive shaft of a sewing station. 

Fig. 3B is an exploded perspective view schematically illustrating the presser foot control 
system of the present invention. 

15 Detailed Description of the Invention 

Referring now to the drawings in greater detail, the presser foot control system 10 of the 
present invention is generally illustrated in Figs. 1 - 3B. The presser foot control system 10 
typically will be mounted to a sewing station 11, such as an Atlanta Attachment Model 1337 
Flanging Station, or other similar sewing system adapted to sew thicker, foamed or heavier 
20 gauged fabric material. As shown in Figs. 1 and 2, the sewing station 1 1 generally includes a 
sewing head 12 having one or more sewing needles 13 and a presser foot 14 that define a sewing 
area 16 through which a work piece such as a fabric material panel "P", such as a mattress pillow 
top, border or other thick heavy gauge material is passed in the direction of arrow 17 for a sewing 
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or flanging operation. The sewing station 1 1 further will include a drive such as a motor 18 that 
drives a main shaft 19 (Figs. 3 A - 3B) for reciprocating the needle(s) 13 during a sewing 
operation. As indicated in Figs. 3 A - 3B, the presser foot control system 10 of the present 
invention generally is driven off of the main drive shaft 19 of the sewing station so as to 
5 communicate the reciprocal motion of the needle to the presser foot of the sewing station to the 
presser foot 14 as needed for sewing the fabric material panel P, while thereafter enabling 
transfer and movement of the fabric panel through the sewing area. 

As shown in the Figs. 2 - 3B, the presser foot control system 10 includes a pressure 
control assembly 25 generally comprising an actuator 26, here shown as a pneumatic or hydraulic 

10 cylinder, although various other types of actuators or drive units also can be used, such as tension 
or compression spring sets, reversible motors, mechanically timed drive mechanisms or other 
actuators. The actuator 26 will be engaged by the system control of the sewing station 
periodically in timed relation with the reciprocation of the needle(s) to apply an additional 
compression force to the presser foot 14 to fully compress the fabric material as needed for 

15 sewing. The actuator 26 is mounted adjacent the sewing area 16 (Fig. 2) of the sewing station 1 1 
and will be attached to a presser foot lift lever 27 such as via a connector 28. Additionally, a 
compression spring 29 typically will be provided between the actuator 26 and the connector 28. 
The spring 29 generally applies a nominal compression force against the presser foot lift lever 27 
for maintaining the presser foot in a normally lowered sewing attitude or position against the 

20 upper surface of the fabric material panel P as shown in Fig. 1 . 

Thereafter, as the fabric material is sewn, the control system of the sewing station will 
engage the actuator to periodically apply additional pressure as needed in timed relation with the 
reciprocation of the needles to compress the fabric material being sewn as needed to ensure 
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engagement and pickup of the needle threads by the loopers (not shown) of the sewing station. A 
adjustable pressure plate 31 (Figs. 2 - 3B) further generally is positioned between the actuator 26 
and the spring 29 to enable adjustment of the nominal spring biasing force being applied by the 
spring to the pressure foot lift lever to accommodate different thicknesses and/or multiple ply 
5 fabric materials being sewn. 

Still further, it will be understood that while a cylinder or other actuator can be used to 
apply additional pressure at timed intervals as needed to cause the presser foot to further 
compress the textile or fabric material panel being sewn, it is also possible to reverse the 
operation of the actuator for relieving pressure applied to the presser foot as needed. In such a 

10 system, a full compression force generally will be applied to the presser foot, such as by the 
compression spring 29 or through some other pressure applicator or mechanism. At timed 
intervals during the sewing operation, the actuator 26 can be engaged to counteract such a full 
compression pressure being applied to the presser foot to enable and/or cause the presser foot to 
be raised from its compressive engagement with the fabric material panel for the continued 

1 5 transfer/movement of the fabric material panel. 

As further shown in Figs. 3A - 3B, the presser foot system generally will include a feed 
system or mechanism such as a top feed dog 32 mounted above a needle plate 33 of the sewing 
station, and a bottom feed dog 34 (Fig. 3A) positioned below the needle plate and in an opposed 
position with respect to the top feed dog 31 for engaging the bottom surface of the fabric material 

20 through slots or feed openings 36 in the needle plate 33 and presser foot 14. The top feed dog 32 
typically will engage the fabric as the presser foot is raised, with the fabric material being 
clamped between the top and bottom feed dogs and thereafter pulled or advanced incrementally 
longitudinally forward through the sewing zone 16 by the movement of the feed dogs in the 
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direction of arrow 17. Additionally, as an alternative to the use of the top and bottom feed dogs, 
or in conjunction therewith, a top feed belt 37 also could be used, as indicated in Fig. 1, for 
pulling the fabric material panel P through the sewing area 16. 

Still further, the presser foot control system will be linked to the operation of the main 
5 drive shaft 19 of the sewing station by an eccentric drive system 40 as shown in Figs. 3 A - 3B. 
The eccentric drive system generally includes a clutch drive 41 mounted to a foot drive shaft 42 
and is driven off the main drive shaft 19 of the sewing station so as to impart a rocking motion to 
the foot drive shaft. The clutch drive 41 is connected via a linkage 43 to a rocker arm 44 that 
typically is mounted on or connected to the drive shaft either directly or through use of a 

10 connector arm 46 (Fig. 3B), so as to be driven by the main drive shaft 19. The foot drive shaft 42 
is connected at one end 47 to the presser foot lift lever 27 by a connector 48 and linkage 49. The 
eccentric drive system accordingly communicates the reciprocating operation of the main drive 
shaft 19 of the sewing station to the presser foot lift lever for raising/lowering the presser foot 14 
in timed relation with the reciprocation of the needle 13. Still further, a pivot pin 51 is attached 

15 to the presser foot lift lever at an intermediate point between the first or proximal end and the 
second or distal end thereof so as to enable the pivoting motion of the presser foot lift lever to 
cause the presser foot to be raised and lowered in timed relation with the reciprocal motion of the 
needle. 

In operation, as the sewing station sews a thick, padded, or heavy gauge fabric material 
20 work piece or multi-ply panel as indicated in Fig. 1, with the downward stroke of the needle, the 
presser foot is moved downwardly into compressive engagement with the upper surface of the 
fabric. At the same time, the actuator generally also is engaged to apply additional compression 
pressure or force to the presser foot as needed to sufficiently compress the fabric material to 
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enable the loopers of the sewing station to catch and pull the threads from the needle as needed to 
form the stitches in the fabric material. Thereafter, as the return stroke of the needle is initiated, 
the presser foot likewise is raised, while the actuator simultaneously is deactivated so as to 
release the additional pressure therefrom and enable the presser foot to be raised. 
5 At about the same time, the top and bottom feed dogs will engage and begin pulling or 

advancing the fabric panel or work piece incrementally through the sewing station, independently 
of the operation and movement of the presser foot control system. Thereafter, as the feed dogs 
complete their incremental forward movement of the fabric panel, the presser foot again is 
lowered into engagement with the fabric panel and the actuator is reengaged to apply the 

10 additional needed pressure as the sewing cycle continues. As a result, the application of the 
additional pressure as needed for sewing thicker, padded or multiple work pieces can be more 
precisely controlled to enable faster production speeds for the sewing station during the sewing 
of the thicker, heavier gauge fabric materials or other work pieces. 

It will be further understood by those skilled in the art that while the foregoing has been 

15 disclosed above with respect to preferred embodiments or features, various additions, changes, 
and modifications can be made to the foregoing invention without departing from the spirit and 
scope of thereof. 
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